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Responsible Agency:  United States Department of Energy 

 

Title:  Marine Geophysical Surveys by the University of Texas in the Northwestern Gulf of Mexico, Draft 

Environmental Assessment, DOE/EA-2191D 

 

Location: The proposed survey area is located at ~28.9ï29.1°N, ~94.9ï95.2°W, within Texas state water; 

approximately 22 km northeast of Freeport, TX, and approximately 3 km from shore. 

 

For further information about this Draft 

Environmental Assessment contact: 

 

Mark Lusk 

NEPA Compliance Officer 

National Energy Technology Laboratory 

3610 Collins Ferry Road 

Morgantown, WV 26505 

304-285-4145 

 

mark.lusk@netl.doe.gov 

 

For general information on the Department of 

Energyôs process for implementing the National 

Environmental Policy Act (NEPA) contact: 

 

Brian Costner, Director 

Office of NEPA Policy and Compliance (GC-20) 

U.S. Department of Energy 

1000 Independence Avenue, SW 

Washington, DC 20585-0103 

202-586-4600 or leave a message at  

800-472-2756 

 

Abstract:  The U.S. Department of Energy (DOE) National Energy Technology Laboratory (NETL) 

prepared this Draft Environmental Assessment (EA) to analyze the potential environmental, cultural, and 

social impacts of partially funding the University of Texas at Austin (UT) to conduct high-resolution 

3-dimensional (HR3D) marine seismic surveys in the Gulf of Mexico (GoM).  The proposed seismic 

surveys would be conducted from a research vessel on the shallow shelf in Texas state waters.  The surveys 

would use up to 2 Generator-Injector (GI) airguns, with a total discharge volume of ~210 in3, in water 

depths less than 20 meters.  These surveys would be used to validate novel dynamic acoustic positioning 

technology for improving the accuracy in time and space of HR3D marine seismic technology.  In 

particular, the seismic data would be used for field validation of monitoring, verification, and account 

technology for future offshore sub-seabed carbon storage.  DOEôs proposed action is to provide funding to 

UT; DOE would provide approximately $2.5 million of the projectôs $3.1 million total cost. 

This Draft Environmental Assessment was prepared in compliance with the National Environmental Policy 

Act of 1969 (Title 42, Section 4321 et seq., United States Code) and DOEôs NEPA implementing 

procedures (Chapter 10, Part 1021, Code of Federal Regulations) to evaluate the potential environmental 

impacts of DOEôs proposed action to provide funding to UT, UTôs proposed project, and the No Action 

alternative.  Based on the expected environmental impacts for the proposed project, UT on behalf of itself 

and DOE, is requesting an Incidental Harassment Authorization (IHA) from the U.S. National Marine 

Fisheries Service (NMFS) to authorize the incidental (i.e., not intentional) harassment of small numbers of 

marine mammals should this occur during the seismic surveys.  The analysis in this document supports the 

IHA application process and provides additional information on marine species that are not addressed by 

the IHA application, including sea turtles, seabirds, fish, and invertebrates listed under the U.S. Endangered 

Species Act (ESA), including candidate species.  As analysis on endangered and threatened species was 

included, this document will also be used to support ESA Section 7 consultation with NMFS.  Alternatives 

addressed in this EA consist of the Proposed Action with issuance of an associated IHA and the No Action 

alternative, with no IHA and no seismic surveys.   



   

Potential impacts of the proposed seismic surveys on the environment would be primarily a result of the 

operation of the airgun(s).  Impacts from the surveys would be associated with increased underwater 

anthropogenic sounds, which could result in avoidance behavior by marine mammals, sea turtles, seabirds, 

and fish, and other forms of disturbance.  An integral part of the planned surveys is a monitoring and 

mitigation program designed to minimize potential impacts of the proposed activities on marine animals 

present during the proposed surveys, and to document, as much as possible, the nature and extent of any 

effects.  Injurious impacts to marine mammals, sea turtles, and seabirds have not been proven to occur near 

airgun(s).  However, a precautionary approach would be taken, and the planned monitoring and mitigation 

measures would reduce the possibility of any effects.   

Proposed protection measures designed to mitigate the potential environmental impacts to marine mammals 

and sea turtles include the following: ramp ups if 2 GI airguns are used; at least one dedicated observers 

maintaining a visual watch during all daytime airgun operations; two observers before and during start ups 

during the day; and shut downs when marine mammals or sea turtles are detected in or about to enter 

designated exclusion zones.  With the planned monitoring and mitigation measures, unavoidable impacts 

to each species of marine mammal or sea turtle that could be encountered would be expected to be limited 

to short-term, localized changes in behavior and distribution near the seismic vessel.   

Availability : This Draft EA is being released for public review and comment via newspaper 

announcements and online.  Hard copies of the EA are being distributed to agencies and the library in 

Galveston, with electronic copies sent to others who request an electronic copy.  The public is invited to 

provide written or e-mail comments to DOE on the Draft EA during the 30-day comment period, from 

March 17, 2023 to April 16, 2023.  Comments should be provided to the National Energy Technology 

Laboratory, 3610 Collins Ferry Road, Morgantown, MW 26505, Attention: Mark Lusk or 

mark.lusk@netl.doe.gov.  Comments received after April 16, 2023 will be considered to the extent possible.
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1.0 INTRODUCTION  

The U.S. Department of Energy (DOE) National Energy Technology Laboratory (NETL) proposes 

to fund the University of Texas at Austin (UT) to conduct high-resolution 3-dimensional (HR3D) marine 

seismic surveys from the research vessel (R/V) Brooks McCall (or a similar vessel operated by TDI-Brooks) 

in the Gulf of Mexico (GoM) in water <20 m deep, off the coast of Texas.  UT proposed this project in 

response to a funding opportunity announcement (FOA) for ñDevelopment of Technologies for Sensing, 

Analyzing, and Utilizing Novel Subsurface Signals in Support of the Subsurface Technology and 

Engineering (SubTER) Crosscut Initiativeò (DE-FOA-0001445), funded through DOEôs Office of Fossil 

Energy and Carbon Management (FECM).  DOE would provide approximately $2.5 million of the projectôs 

$3.1 million total cost. 

This Draft Environmental Assessment (EA) was prepared pursuant to the National Environmental 

Policy Act (NEPA) and DOEôs NEPA implementing procedures (Chapter 10, Part 1021, Code of Federal 

Regulations [CFR]) to evaluate the potential environmental impacts of DOEôs proposed action to provide 

funding to UT, UTôs proposed project, and the No Action alternative.  The purpose of this Draft EA is to 

provide the information needed to assess the potential environmental impacts associated with the Proposed 

Action, including the use of airgun(s) during the proposed seismic surveys.   

The Draft EA provides details of the Proposed Action at the site-specific level and addresses potential 

impacts of the proposed seismic surveys on marine mammals, sea turtles, seabirds, fish, and marine 

invertebrates.  The Draft EA will also be used in support of other regulatory processes, including an 

application for an Incidental Harassment Authorization (IHA) and Section 7 consultation under the 

Endangered Species Act (ESA) with the National Marine Fisheries Service (NMFS).  The IHA would allow 

the non-intentional, non-injurious ñLevel B harassmentò of small numbers of marine mammals during the 

proposed seismic surveys.  No Level A takes are requested because of the characteristics of the Proposed 

Action and proposed monitoring and mitigation measures, in addition to the general avoidance by marine 

mammals of loud sounds; Level A takes would be considered highly unlikely.  No long-term or significant 

effects would be expected on individual marine mammals or sea turtles, the populations to which they 

belong, or their habitats. 

1.1 Purpose of and Need for the Proposed Action 

DOE NETL has a continuing need to fund research that meets the laboratoryôs vison to deliver 

integrated solutions to enable transformation to a sustainable energy future.  The purpose of the proposed 

seismic surveys would be to validate novel dynamic acoustic positioning technology for improving the 

accuracy in time and space of high-resolution 3-dimensional  (HR3D) marine seismic technology.  In 

particular, the seismic data would be used for field validation of monitoring, verification, and accounting 

(MVA)  technology of offshore, sub-seabed carbon storage.   

1.2 Regulatory Setting 

 The regulatory setting of this EA includes: 

¶ National Environmental Protection Act (NEPA);  

¶ Marine Mammal Protection Act (MMPA); 

¶ Endangered Species Act (ESA);  

¶ Coastal Zone Management Act (CZMA); and 

¶ Magnuson-Stevens Fishery Conservation and Management Act ï Essential Fish Habitat (EFH). 
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This Draft Environmental Assessment was prepared in compliance with the National Environmental 

Policy Act of 1969 (Title 42, Section 4321 et seq., United States Code) and DOEôs NEPA implementing 

procedures (10 CFR 1021) to evaluate the potential environmental impacts of DOEôs proposed action to 

provide funding to UT, UTôs proposed project, and the No Action alternative.  This statute and the 

implementing regulations require that DOE, as a federal agency:  

¶ assess the environmental impacts of its proposed action; 

¶ identify any adverse environmental effects that cannot be avoided, should the proposed action 

be implemented;  

¶ evaluate alternatives to the proposed action, including a no action alternative; and  

¶ describe the cumulative impacts of the proposed action together with other past, present, and 

reasonably foreseeable future actions.  

These provisions must be addressed before a final decision is made to proceed with any proposed 

federal action that has the potential to cause impacts to the natural or human environment, including 

providing federal funding to a project.  This Draft EA is intended to meet DOEôs regulatory requirements 

under NEPA and provide DOE with the information needed to make an informed decision about providing 

financial assistance.  In accordance with the above regulations, this EA allows for public input into the 

federal decision-making process; provides federal decisionmakers with an understanding of potential 

environmental effects of their decisions before making these decisions; and documents the NEPA process. 

Based on the expected environmental impacts for the proposed project, UT on behalf of itself and 

DOE, is requesting an IHA from NMFS to authorize the incidental (i.e., not intentional) harassment of small 

numbers of marine mammals should this occur during the seismic surveys.  The analysis in this document 

supports the IHA application process and provides additional information on marine species that are not 

addressed by the IHA application, including sea turtles, seabirds, fish, and invertebrates listed under the 

ESA.  Thus, this document will also be used to support ESA Section 7 consultation with NMFS.  To be 

eligible for an IHA under the MMPA, the proposed ñtakingò (with mitigation measures in place) must not 

cause serious physical injury or death of marine mammals, must have negligible impacts on the species and 

stocks, must ñtakeò no more than small numbers of those species or stocks, and must not have an 

unmitigable adverse impact on the availability of the species or stocks for legitimate subsistence uses. 

Alternatives addressed in this EA consist of the Proposed Action with issuance of an associated IHA and 

the No Action alternative, with no IHA and no seismic surveys.  Ultimately, survey operations would be 

conducted in accordance with all applicable international, U.S. state and federal regulations, including IHA 

and Incidental Take Statement (ITS) requirements. 

Numerous species of cetaceans occur in the GoM, including the ESA-listed sperm whale and Riceôs 

whale.  However, those two endangered cetaceans, along with the threatened West Indian manatee, are 

not likely to be encountered in the proposed shallow-water survey area in the northwestern GoM.  Other 

ESA-listed species that could occur in the area that are listed as endangered include the leatherback, 

Kempôs ridley, and hawksbill sea turtles.  Threatened species or Distinct Population Segments (DPSs) 

under the ESA that could occur in the proposed survey area include the Northwest Atlantic DPS of 

loggerhead sea turtle, North Atlantic DPS of green sea turtle, South Atlantic DPS of green sea turtle, giant 

manta ray, oceanic whitetip shark, and Nassau Grouper.  The threatened piping plover could also occur in 

the survey area.  The queen conch is proposed for listing as threatened under the ESA and could also occur 

in the survey area.   
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1.3 Public Involvement and Agency Coordination  

As this Draft EA assesses potential impacts on marine mammals, endangered species, and critical 

habitat, it will be used to support the ESA Section 7 and EFH consultation processes with NMFS.  A letter 

was sent to NMFS advising that the Draft EA was being prepared.  DOE sent a letter to U.S. Fish and 

Wildlife Service (USFWS) requesting its concurrence with DOEôs determination that the proposed 

activities would have no effect on ESA-listed species and critical habitat under USFWS jurisdiction 

pursuant to Section 7 of the ESA of 1973 (16 U.S.C. 1531-1544), as amended, and that no further 

consultation is required.  The Draft EA will also be used as supporting documentation for an IHA 

application submitted by UT, on behalf of itself and DOE, to NMFS, under the U.S. MMPA, for ñtaking 

by harassmentò (disturbance) of small numbers of marine mammals, for the proposed seismic surveys.  A 

CZMA Consistenty Determination will be submitted to the Texas General Land Office who administers the 

Texas Coastal Management Program.  DOE will also notify non-governmental organizations and the pubic 

of the availability of the Draft EA.  The public will be informed/involved through newspaper 

announcements, a 30-day comment period, and document availability in libraries and online.  

1.4 Organization of EA 

The DOE prepared this EA in compliance with NEPA and other relevant federal and state laws and 

regulations.  This EA disclosed the direct, indirect, and cumulative environmental effects that would result 

from the proposed action and alternatives.  The document is organized into four parts: 

¶ Chapter 1: Introduction ï This chapter includes information on the purpose of and need for the 

project, the agencyôs proposal for achieving that purpose and need, applicable laws and 

regulations, and other permits that may be required.  

¶ Chapter 2: Proposed Action and Alternatives ï This chapter provides a more detailed 

description of the agencyôs proposed action and evaluates the no action alternative.  

Alternatives considered by the applicant are also discussed in this chapter.  

¶ Chapter 3: Affected Environment ï This chapter contains a description of current resource 

conditions in the project area.  

¶ Chapter 4: Environment Consequences ï This chapter provides and assessment of the 

environmental effects of the proposed action.  

¶ Chapter 4: List of Preparers ï The chapter also includes a list of preparers for the EA.  

¶ Chapter 5: Acronyms and Abbreviations ï This chapter includes a listing of all acronyms and 

abbreviations used in the EA.  

¶ Chapter 6: References ï This chapter provides references for literature and data cited 

throughout the document. 

¶ Appendices ï The appendices provide information on consultation efforts and other 

information to support the analyses presented in the EA. 
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2.0 PROPOSED ACTION AND ALTERNATIVES  

In this Draft EA, two alternatives are evaluated: (1) the Proposed Action ï DOE provides funding to 

conduct the proposed research, including seismic surveys and associated issuance of an IHA and (2) the No 

Action alternative ï DOE provides no funding.  Two additional alternatives were considered (alternate 

location and technology) but were eliminated from further analysis.  A summary of the Proposed Action, 

the alternative, and alternatives eliminated from further analysis is provided at the end of this section. 

2.1 Proposed Action 

The Proposed Action, including project objectives and context, activities, and monitoring/mitigation 

measures for the seismic surveys, is described in the following subsections. 

2.1.1 Project Objectives and Context 

DOE proposes to provide funding to UT to conduct HR3D seismic surveys using the TDI-Brooks 

owned R/V Brooks McCall (or similar vessel operated by the same company) in the northwestern GoM, off 

the coast of Texas (Fig. 1).  The main goal of the seismic surveys proposed by the Principal Investigator Dr. 

T. Meckle is to collect data using HR3D marine seismic technology which would allow interpretation of 

the upper ~1 km of the geologic subsurface.  In particular, the seismic data would be used for field validation 

of monitoring, verification, and accounting technology of sub-seabed carbon storage.   

2.1.2 Proposed Activities 

2.1.2.1 Location of the Survey Activities 

The proposed surveys would occur within the 222 km2 survey area located at approximately 28.9ï

29.1°N, 94.9ï95.2°W, within Texas state waters and within the U.S. Exclusive Economic Zone (EEZ) (Fig. 

1).  The area of interest is located offshore San Luis Pass, which defines the southern tip of Galveston 

Island, Texas, and is situated approximately 22 km northeast of Freeport, TX, and approximately 3 km from 

shore (Fig. 1).  The water depth at the site in some parts is as shallow as 10ï12 m and no deeper than 20 m.  

The proposed survey area is shown in Figure 1.  The seismic surveys could occur anywhere within the 

survey area and the coordinates noted above.  The closest approach to shore would 3.2 km. 

2.1.2.2 Description of Activities 

The research project would be focused on validating novel dynamic acoustic positioning technology 

for improving the accuracy in time and space of HR3D seismic datasets, in particular as it pertains to field 

technology of offshore CCS.  UT Gulf Coast Carbon Center (GCCC) designed and built GPS receivers that 

can be used to accurately position the streamer receivers and the acoustic source via tail buoys.  Otherwise, 

the survey would use conventional seismic methodology, requiring third-party positioning technology and 

services at additional project expense.   

The source vessel would tow one or two 105 in3 Generator-Injector (GI) airguns, with a total possible 

discharge volume of ~210 in3, at a depth of 3 m.  The receiving system would consist of four 25-m solid-

state (solid flexible polymer ï not gel or oil filled) hydrophone streamers, spaced 10-m apart (i.e., 30-m 

spread), towed at a 2-m depth.  The airguns would fire at a shot interval of 12.5 m (~5ï10 s).  As the 

airgun(s) are towed along the survey lines, the hydrophone streamer would transfer the data to the on-board 

processing system.  Approximately 1704 km of seismic acquisition are proposed.  All survey effort would 

occur in water <20 m deep.  
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FIGURE 1.  Location of the area of interest for the proposed seismic surveys at the offshore portion of Galveston Island at San Luis Pass.  Also shown 
are marine conservation areas, and marine critical habitat in the Gulf of Mexico.  The seismic tracklines could occur anywhere within the proposed 
survey area.  Texas state waters extend 9 nautical miles from shore.   
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All planned marine-based geophysical data acquisition activities would be conducted by UT with 

on-board assistance by the scientists who have proposed the studies.  The vessel would be self-contained, and 

the crew would live aboard the vessel.   

2.1.2.3 Schedule 

The proposed seismic survey would take place during fall 2023 for a period of approximately 10 days.  

R/V Brooks McCall (or similar) would likely leave out of and return to port in Freeport or Galveston, Texas.  

Because of the nature of the DOE NETL merit review process and the long timeline associated with the ESA 

Section 7 consultation and IHA processes, not all vessel logistics are identified at the time the consultation 

documents are submitted to federal regulators; typically, however, these types of details, such as port 

arrival/departure locations, are not a substantive component of the consultations.   

2.1.2.4 Vessel Specifications 

R/V Brooks McCall has an overall length of 48.5 m, a beam of 12.2 m, and a draft of 3.0 m.  The 

vessel speed during seismic operations would be ~4ï5 kts (7.4ï9.3 km/h); it has a maximum speed of 11 

kts (~20.4 km/h).  When R/V Brooks McCall tows the airgun(s) and hydrophone streamers, the turning rate 

of the vessel would be limited.  

Vessel Specifications 

  

Owner/Operator: OMA McCall/TDI Brooks International 

Port/Flag:  United States of America /Cameron LA 

Date Built:   March 2000 

Gross Tonnage:   805 GT 

Accommodation Capacity: 32  

2.1.2.5 Airgun Description 

During the seismic surveys, R/V Brooks McCall (or similar) would tow one or 2 GI airguns (with a 

volume of up to 105 in3 each) and a total discharge volume of ~210 in3, ~2 m apart, at a depth of ~3 m.  The 

receiving system would consist of four 25-m solid-state (solid flexible polymer ï not gel or oil filled) 

hydrophone streamers, spaced 10-m apart (i.e., 30-m spread), and towed at a 2-m depth.  The airguns would 

fire at a shot interval of ~12.5 m (~5ï10 s).  The firing pressure of the airguns would be ~2000 psi.  During 

firing, a brief pulse of sound with duration of ~0.1 s would be emitted.  The airguns would be silent during 

the intervening periods. During operations, airgun(s) would be operated 24/7 for multiple days to meet 

science objectives unless maintenance or mitigation measures warranted.   

2-GI A irgun Source Specifications 

 

Energy Source Two Sercel GI airguns of 105 in3 

Gun Position Two in-line, ~2 m apart 

Tow Depth 3ï4 m 

Source output (downward) 0-peak: 233.8 dB re 1 ɛPa · m 

 peak-peak: 239.6 dB re 1 ɛPa · m 

Air  discharge volume ~210 in3 

Dominant frequency components 0ï188 Hz 

Firing pressure:  2000 psi 

Pulse duration:  ~0.113 s 
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2.1.3 Monitoring and Mitigation Measures 

Numerous papers have been published with recommendations on how to reduce anthropogenic sound 

in the ocean (e.g., Simmonds et al. 2014; Wright 2014; Dolman and Jasny 2015), some of which have been 

taken into account here.  Typical monitoring and mitigation measures for seismic surveys would occur in 

two phases: pre-cruise planning and operations.  The following sections describe the efforts during both 

stages for the proposed activities.   

2.1.3.1 Planning Phase 

Mitigation of potential impacts from the proposed activities begins during the planning phase.  

Several factors were considered during the planning phase of the proposed activities, including: 

Energy Source.ðPart of the considerations for the proposed marine seismic surveys was to evaluate 

whether the research objectives could be met with a smaller energy source.  Two GI airguns were 

determined to be the lowest practical source to meet the scientific objectives and to image the upper ~1 km 

of the geologic subsurface; if possible, a single GI airgun would be used.  Although the proposed area of 

interest has been previously surveyed, the existence of the previous surveys would provide a good test of 

the novel positioning technology because those surveys were acquired using standard positioning 

technology.  

Survey Location and Timing.ðThe PI and DOE NETL considered potential times to carry out the 

proposed surveys, key factors taken into consideration included environmental conditions (i.e., the seasonal 

presence of marine mammals, sea turtles, and seabirds), weather conditions, and equipment.  Most marine 

mammal and sea turtle species are expected to occur in the proposed survey area throughout the year.  Fall  

was determined to be the most practical timing for the proposed surveys based on the occurrence of sea 

turtles, weather conditions, other operational requirements, and availability of researchers.   

Mitigation Zones.ðTable 1 shows the distances at which the 160-dB re 1µParms sound levels are 

expected to be received for the two GI airguns, based on previous modeling by Lamont-Doherty Earth 

Observatory (L-DEO) of Columbia University (see Appendix A).  The 160-dB level is the behavioral 

disturbance criterion (Level B) that is used by NMFS to estimate anticipated takes for marine mammals.  

Table 1 also shows the distances at which the 175-dB re 1µParms sound level is expected to be received for 

the two GI airguns; this level is used by NMFS, based on U.S. DoN (2017), to determine behavioral 

disturbance for sea turtles.  Although Level A takes are not requested and will likely not be issued, the 

predicted distances to the Level A threshold distances for two GI airguns were previously determined by 

L-DEO for a seismic survey in the Ross Sea (LGL Ltd 2022). 

 This document has been prepared in accordance with the current National Oceanic and Atmospheric 

Administration (NOAA) acoustic practices, and the monitoring and mitigation procedures are based on best 

practices noted by Pierson et al. (1998), Weir and Dolman (2007), Nowacek et al. (2013a), Wright (2014), 

Wright and Cosentino (2015), and Acosta et al. (2017).  Although Level A takes would not be anticipated, 

for other recent low-energy seismic surveys, NMFS required protected species observers (PSOs) to 

establish and monitor a 100-m exclusion zone (EZ) and an additional 100-m buffer zone beyond the EZ.   

Enforcement of mitigation zones via shut downs would be implemented as described below. 
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TABLE 1.  Predicted distances to behavioral disturbance sound levels ²160-dB re 1 ɛParms and 175-dB re 
1 ɛParms that could be received from two 105-in3 GI guns (separated by ~2 m, at a tow depth of up to 4 m) 
that would be used during the proposed surveys in the Northwestern Gulf of Mexico.  The 160-dB criterion 
applies to all hearing groups of marine mammals (Level B harassment), and the 175-dB criterion applies to 
sea turtles. 

Source and Volume 

Max. 
Tow 

Depth1 

(m) 

Water Depth 
(m) 

Predicted distances 
(in m) 

to the 160-dB 
Received Sound Level 

Predicted distances 
(in m) 

to the 175-dB 
Received Sound Level 

     

Two 105 in3 GI 
airguns,  

210 in3 total discharge  
 

 

Two 45/105 in3 GI 
airguns 

 

4 m 
 
 

3 

 
<100 m 

 
1,7502 

 

2842 

   
 
 
 

   
1Maximum tow depth was used for conservative distances.  2 Distance is based on empirically derived measurements in the GoM 

with scaling applied to account for differences in tow depth. 

 

2.1.3.2 Operational Phase 

Marine mammals and sea turtles are known to occur in the proposed survey area.  However, the 

number of individual animals expected to be approached closely during the proposed activities would be 

expected to be relatively small in relation to regional population sizes.  To minimize the likelihood that 

potential impacts could occur to the species and stocks, monitoring and mitigation measures proposed 

during the operational phase of the proposed activities, which are consistent with past IHA and incidental 

take statement (ITS) requirements, include: (1) monitoring by PSOs for marine mammals, ESA-listed sea 

turtles and seabirds (diving/foraging) near the vessel, and observing for potential impacts of acoustic 

sources on fish; (2) PSO data and documentation; and (3) mitigation during operations (shut down and ramp 

up procedures).   

It would be unlikely that concentrations of large whales would be encountered within the 160-dB 

isopleth, but if they were, they would be avoided.   

During daytime, the PSO(s) would scan the area around the vessel systematically with reticle 

binoculars (e.g., 7×50 Fujinon), Big-eye binoculars (25×150), and with the naked eye.  During darkness, 

night vision devices (NVDs) would be available (ITT F500 Series Generation 3 binocular-image intensifier 

or equivalent), when required.    

Mitigation measures that would be adopted during the proposed surveys include (1) shut down 

procedures and (2) ramp up procedures.   

Shut down Procedures.ðThe operating airgun(s) would be shut down if a toothed whale, sea turtle, 

or ESA-listed seabird (diving/foraging) were observed within or approaching the 100-m EZ.  In the unlikely 

event that baleen, sperm, or beaked whales would be encountered, shut downs would occur at any distance.  

Following a shut down, airgun activity would not resume until the marine mammal, sea turtle, or ESA-listed 

seabird has cleared the EZ.  The animal would be considered to have cleared the EZ if 

¶ it was visually observed to have left the EZ, or 

¶ it was not seen within the zone for 15 min in the case of small odontocetes, ESA-listed seabirds, 

and sea turtles, or 

¶ it was not seen within the zone for 30 min in the case of mysticetes and large odontocetes. 
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Ramp up Procedures.ðA ramp up procedure would be followed when the 2 GI airgun cluster begins 

operating after a specified period without airgun operations.  It is proposed that this period would be 30 min, 

as long as PSOs have maintained constant visual and acoustic observations and no detections within the EZ 

have occurred.  Ramp up would not occur if a marine mammal, sea turtle, or ESA-listed seabird has not 

cleared the EZ as described earlier.  Ramp up would begin by activating a single GI airgun and adding the 

second GI airgun 5 minutes later.  During ramp up, the PSOs would monitor the EZ, and if marine mammals 

or ESA-listed sea turtles/seabirds (diving/foraging) are sighted, a shut down would be implemented.   

The proposed operational mitigation measures are standard for seismic cruises.  Three independently 

contracted PSOs would be on board the survey vessel with rotating shifts to allow at least one observer to 

monitor for marine species during daylight hours.  A monitoring report would be provided to NMFS, both 

the Permits and Conservation Division and the ESA Interagency Cooperation Division. 

With the proposed monitoring and mitigation provisions, potential effects on most, if not all, 

individual marine mammals and sea turtles would be expected to be limited to minor behavioral 

disturbance.  Those potential effects would be expected to have negligible impacts both on individuals and 

on the associated species and stocks.  Ultimately, survey operations would be conducted in accordance with 

all applicable international and U.S. federal regulations, including IHA and ITS requirements. 

2.2 Alternative 1: No Action Alternative  

An alternative to conducting the Proposed Action is the ñNo Actionò alternative, i.e., do not issue an 

IHA and do not conduct the research operations.  Under the ñNo Actionò alternative, DOE NETL would 

not provide funding to UT to conduct the proposed research operations.  Under the No Action Alternative, 

the proposed research activities would likely not occur.  From NMFSô perspective, pursuant to its obligation 

to grant or deny permit applications under the MMPA, the ñNo Actionò alternative entails NMFS denying 

the application for an IHA.  If NMFS were to deny the application, UT would not be authorized to 

incidentally take marine mammals.  If the research was not conducted, the ñNo Actionò alternative would 

result in no disturbance to marine mammals attributable to the Proposed Action.  Although the No-Action 

Alternative is not considered a reasonable alternative because it does not meet the purpose and need for the 

Proposed Action, it is included and carried forward for analysis in Section 4.3. 

2.3 Alternatives Considered but Eliminated from Further Evaluation 

During preparation of its proposal to DOE, UT considered other alternatives for this research, as 

follows. 

2.3.1 Alternative E1: Alternative Location  

The area of interest is an ideal location for this study, as data were previously collected there in 2012 

and 2013 using standard positioning technology; thus, a comparison can be made.  In addition, the site has 

potential for carbon storage.  The proposed science underwent the DOE NETL merit review process, and 

the science, including the site location, was determined to be meritorious. 

2.3.2 Alternative E2: Use of Alternative Technologies 

Under this alternative, UT would use alternative survey techniques, such as marine vibroseis or 

sparker source technology, that could potentially reduce impacts on the marine environment.  At this time, 

however, alternative technologies are still not feasible, commercially viable, or appropriate to meet the 

Purpose and Need.  More specifically, acoustic sources like sparkers do not allow reflected energy from the 

required dpeths to be recorded.
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3.0 AFFECTED ENVIRONMENT  

The description of the affected environment focuses only on those resources potentially subject to 

impacts.  Accordingly, the discussion of the affected environment (and associated analyses) focuses mainly 

on those related to marine biological resources, as the proposed short-term marine activity has the potential 

to impact marine biological resources within the project area.  These resources are identified in Section 3, 

and the potential impacts to these resources are discussed in Section 4.  Initial review and analysis of the 

proposed project activity determined that the following resource areas did not require further analysis in 

this EA: 

¶ Air Quality/Greenhouse GasesðProject vessel emissions would result from the proposed 

activity; however, these short-term emissions would not result in any exceedance of Federal 

Clean Air standards.  Emissions would be expected to have a negligible impact on the air 

quality within the proposed survey area.  Greenhouse gas emissions would similarly be 

negligible for this short duration project. 

¶ Land UseðAll activities are proposed to occur in the marine environment.  Thus, no changes 

to current land uses or activities in the proposed survey area would result from the proposed project. 

¶ Safety and Hazardous Materials and ManagementðNo hazardous materials would be 

generated or used during the proposed activities.  All project-related wastes would be disposed 

of in accordance with international, U.S. state, and federal requirements. 

¶ Geological Resources (Topography, Geology and Soil) ðThe proposed project would result in 

minor, if any, disturbances to seafloor sediments from the release of pressurized air.  Thus, the 

proposed activities would not significantly impact geologic resources; 

¶ Water ResourcesðNo discharges to the marine environment that would adversely affect 

marine water quality are expected in the project area.  Therefore, there would be no impacts to 

water resources resulting from the proposed project activity. 

¶ Terrestrial Biological ResourcesðAll proposed project activities would occur in the marine 

environment and would not impact terrestrial biological resources; 

¶ Visual ResourcesðNo visual resources would be expected to be negatively impacted as the 

proposed activities would be short-term and more than 3 km from shore.   

¶ Socioeconomics and Environmental JusticeðImplementation of the proposed project would 

not affect, beneficially or adversely, socioeconomic resources, environmental justice, or the 

protection of children.  No changes in the population or additional need for housing or schools 

would occur.  Airgun sounds would have no effects on solid structures; no significant impacts 

on shipwrecks would be expected.  Other human activities in the area around the survey vessel 

would include fishing and vessel traffic.  Fishing and potential impacts to fishing are described 

in further detail in Sections 3.7 and 4.1.2, respectively.  No other socioeconomic impacts would 

be anticipated as result of the proposed activities. 

3.1 Oceanography 

The GoM Large Marine Ecosystem (LME) is a semi-enclosed sea bordered by Cuba, Mexico, and 

the U.S.  The continental shelf is extensive, covering ~30% of the LME (Heileman and Rabalais 2005).  

Ocean circulation in the eastern GoM is dominated by the Loop Current, which flows into the GoM through 

the Yucatán Channel, between Mexico and Cuba, and flows out through the Straits of Florida, between 



 3.0.  Affected Environment 

Draft Environmental Assessment GoM - DOE/EA-2191D        Page 11  

Florida and Cuba, where it forms the Florida Current and then the Gulf Stream.  Upwelling along the edge 

of the Loop Current is a major source of nutrients to this LME (Spies et al. 2016).  In the central and western 

GoM, an anticyclonic eddy is the primary circulation feature (Davis et al. 2002).  Oceanic fronts also form 

over the Louisiana-Texas shelf from December through March (Heileman and Rabalais 2015), indicated a 

gradient in water properties (e.g., temperature, salinity, nutrients) between the shelf waters and the deeper 

waters of the Gulf.  The average sea surface water temperature in the GoM is approximately 26°Celsius 

(Heileman and Rabalais 2005). 

The GoM is considered a moderately high productive ecosystem, with eutrophic (high-nutrient) 

conditions in shallow coastal areas and oligotrophic (low-nutrient) in deeper offshore waters (Heileman and 

Rabalais 2005); the primary productivity in the northern GoM is 712.6 mgC/m2 per day (SeaAroundUs 

2016).  The GoM is also heavily influenced by freshwater input, especially from the Mississippi River, 

which drives the productivity (increase of nutrients) and conditions (increased turbidity) in the northern 

GoM (Spies et al. 2016).  The increased productivity and variable habitat within the GoM supports high 

biodiversity and increased biomass of fish, birds, and marine mammals in this region (Heileman and 

Rabalais 2005).   

The continental shelf is particularly wide in the GoM, including the Louisiana-Texas shelf; shelf 

waters <200 m cover approximately 35 percent of the GoM, with slope waters (200ï3000 m) making up 

another 40 percent; only a small proportion of the GoM is deeper than 3000 m  (Würsig 2000).  The geology 

of the GoM is influenced by the movement of salt deposits, which were deposited there 200 million years 

ago (Kramer and Shedd 2017).  These deposits shift, compact, or expand, changing the bathymetry of the 

ocean floor (Kramer and Shedd 2017).     

3.2 Protected Areas 

There are no marine protected areas within the proposed survey area in the northwestern GoM.  

Flower Garden Banks National Marine Sanctuary (NMS) is located >100 km to the southeast ï Stetson 

Bank, one of the banks in the NMS, is located the closest to the survey area at 110 km away.  There are 

also several nearshore conservation areas along the coast of Texas, but these are located at least 3 km from 

the proposed survey area.  The survey area is located within critical habitat for loggerhead turtles ï this is 

described below in Section 3.4.2.  Critical habitat has also been designated for piping plover along the coast 

of Texas (USFWS 2009), but this is located at least 3 km from the survey area. 

3.3 Marine Mammals 

Twenty-eight species of cetaceans and one species of manatee are known to occur in the GoM 

(Jefferson and Schiro 1997; Würsig et al. 2000).  Most of these species occur in oceanic waters (>200 m 

deep), whereas the continental shelf waters (<200 m) are primarily inhabited by bottlenose and Atlantic 

spotted dolphins (Mullin and Fulling 2004; Mullin 2007).  As the proposed survey area in the northwestern 

GoM occurs in water <20 m deep, species that only occur in deep water of the GoM are unlikely to be 

encountered and are not discussed further.  These include beaked whales, such as Cuvierôs beaked whale 

(Ziphius cavirostris), Blainvilleôs beaked whale (Mesoplodon densirostris) and Gervaisô beaked whales (M. 

europaeus), as well as the endangered sperm whale (Physeter macrocephalus), and Kogia spp.  It is also 

unlikely that the endangered Riceôs whale (Balaneoptera ricei), fin whale (B. physalus), blue whale (B. 

musculus), sei whale (B. borealis), or North Atlantic right whale (Eubalaena glacialis) would be 

encountered in the survey area.  Most baleen whales are considered rare in the GoM, except for Riceôs 

whale which typically occurs only in the northeastern Gulf; however, one sighting has been reported in 

water >200 m deep off Texas (Hayes et al. 2021).  In addition, non-ESA listed baleen whales, such as 
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humpbacks (Megaptera novaeangliae) and minke whales (B. acutorostrata) are also unlikely to be 

encountered during the surveys.  Thus, baleen whales are not included in the species descriptions below.  

In addition, the endangered Florida stock of the West Indian manatee (Trichechus manatus) is also unlikely 

to occur in the proposed survey area, and pinniped occurrence in the GoM is extralimital; therefore, 

manatees and pinnipeds are not discussed further.  Thus, 14 marine mammals species (all odontocetes) 

could potentially be encountered in the proposed survey area, although only two species (bottlenose and 

Atlantic spotted dolphins) are likely to be seen (Table 2).  

3.3.1 Common Bottlenose Dolphin (Tursiops truncatus) 

The bottlenose dolphin occurs in tropical, subtropical, and temperate waters throughout the world 

(Wells and Scott 2018).  Although it is more commonly found in coastal and shelf waters, it can also occur 

in deep offshore waters (Jefferson et al. 2015; Mannocci et al. 2015).  In the Northwest Atlantic, these 

dolphins occur from Nova Scotia to Florida, the GoM, and the Caribbean and southward to Brazil 

(Würsig et al. 2000).  There are two distinct bottlenose dolphin types:  a shallow water type mainly found 

in coastal  

waters and a deepwater type mainly found in oceanic waters (Duffield et al. 1983; Walker et al. 1999).  The 

nearshore dolphins usually inhabit shallow waters along the continental shelf and upper slope, at depths 

<200 m (Davis et al. 1998, 2002).  Klatsky (2004) noted that offshore dolphins show a preference for water 

<2186 m deep.  As well as inhabiting different areas, these ecotypes differ in their diving abilities 

(Klatsky 2004) and prey types (Mead and Potter 1995).   

Both types of bottlenose dolphins are known to occur in the GoM (Walker et al. 1999).  The inshore 

type inhabits shallow lagoons, bays, inlets, and nearshore waters and is the most likely type to be seen in 

the proposed survey area; the oceanic population occurs in deeper, offshore waters over the continental 

shelf (Würsig et al. 2000).  Vollmer and Rosel (2017) suggested that there may be as many as seven stocks 

in coastal, shelf, and oceanic waters of the GoM, but NMFS currently recognized only five, including the 

Northern GoM Continental Shelf, GoM Eastern Coastal, GoM Western Coastal, GoM Northern Coastal, 

and the Northern GoM Oceanic stocks (Hayes et al. 2022).  The Western Coastal stock occurs in water 

<20 m deep, and numerous sightings have been made within and near the proposed survey area (Hayes et 

al. 2022).  The Northern GoM Continental Shelf stock occurs in water 20ï200 m deep off the coast of Texas 

(Hayes et al. 2022); it mainly consists of coastal type dolphins, but could also include offshore types 

(Vollmer 2011 in Hayes et al. 2022).  There are also 31 bay and estuary stocks in the northern GoM (Hayes 

et al. 2022).  The West Bay stock occurs within ~20 km of the survey area, but individuals from this stock 

are only likely to occur up to 1 km from shore off San Luis Pass (Hayes et al. 2022).  The Galveston Bay, 

East Bay, Trinity Bay stock occurs >20 km away, with most individuals staying within 2 km from shore 

and up to 5 km out from the Galveston jetties/ship channel (Hayes et al. 2022).  These areas in and near 

West Bay and Galveston Bay, along with numerous other ones along the coast of Texas, have been 

identified as year-round Biologically Important Areas (BIAs) for resident bottlenose dolphins (LeBresque 

et al. 2015).     
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TABLE 2.  The habitat, occurrence, population sizes, and conservation status of marine mammals that could 
occur in or near the proposed survey area in the Northwestern Gulf of Mexico. 

   Abundance Conservation Status 

Species Habitat 

Occurrence 

in North-

western 

GoM study 

area1 GoM2 GoM3 GoM3 

 

US 

ESA4 

 

IUCN
5 

 

CITES 
6 

Bottlenose dolphin 
Shelf, coastal and 

offshore 
Common 138,602 

63,2807 

16,4078 

11,5439 

20,75910 

155,45311 NL LC II 

Atlantic spotted dolphin Mainly coastal  Common 47,488 21,506 6,18711 NL LC II 

Pantropical spotted dolphin Mainly pelagic Rare 84,014 37,195 67,225 NL LC II 

Spinner dolphin  Coastal, pelagic Rare 13,485 2,991 5,548 NL LC II 

Striped dolphin Off the shelf Rare 4,914 1,817 5,634 NL LC II 

Clymene dolphin Pelagic Rare 11,000 513 4,619 NL LC II 

Fraserôs dolphin Water >1000 m Rare 1,665 213 1,665 NL LC II 

Rough-toothed dolphin  Mostly pelagic Rare 4,853 unk 4,853 NL LC II 

Rissoôs dolphin  
Outer shelf, slope, 

oceanic 
Rare 3,137 1,974 1,501 NL LC II 

Melon-headed whale  Oceanic Rare 6,733 1,749 6,113 NL LC II 

Pygmy killer whale  Oceanic Rare 2,126 613 N.A. NL LC II 

False killer whale  Pelagic Rare 3,204 494 N.A. NL NT II 

Killer whale  Widely distributed Rare 185 267 N.A. NL DD II 

Short-finned pilot whale  Mostly pelagic Rare 1,98113 1,32113 2,741 NL LC II 

N.A. = not applicable.  unk = unknown.  

1 Occurrence in area at the time of the survey; based on professional opinion and available data. 
2 Roberts et al. (2016a). 

3 From NMFS (2023), based on data from Garrison et al. (2022), except abundance estimates for Fraserôs and rough-toothed 

dolphins, which are from Roberts et al. (2016a).. 

4 U.S. Endangered Species Act: NL = not listed. 
5 International Union for the Conservation of Nature Red List of Threatened Species version 2022-2: NT = near threatened; 

LC = least concern; DD = data deficient. 
6 Convention on International Trade in Endangered Species of Wild Fauna and Flora: Appendix II = not necessarily threatened with 

extinction but may become so unless trade is closely controlled. 
7 Continental shelf stock. 
8 Eastern coastal stock. 
9 Northern coastal stock. 
10 Western coastal stock. 
11 Shelf population. 
12 Estimate for North Atlantic (Iceland and Faroese Islands; Reyes 1991). 
13 Estimate includes all Globicephala sp., although only short-finned pilot whales are present in the GoM. 

 

The bottlenose dolphin is the most widespread and common cetacean in coastal waters of the GoM 

(Würsig et al. 2000; Würsig 2017).  Based on Würsig (2017), fall sightings have been made throughout the 

northern GoM, but primarily on the shelf, whereas during spring and summer surveys, sightings were 

typically made between the 100- and 1000-m isobaths.  During surveys of the eastern GoM by Griffin and 

Griffin (2003), the bottlenose dolphin was the most common species in water <20 m deep.  Baumgartner et 

al. (2001) reported bottlenose dolphins in the northern GoM on the shallow continental shelf <150 m deep 

during spring surveys.  Fulling et al. (2003) reported a fall density of 10.3 dolphins/100 km2 for water 

20ï200 m deep in the northern GoM.  For oceanic waters (>200 m) of the northern GoM, Mullin and Fulling 

(2004) reported a spring density of 0.59 dolphins/100 km2.  Although bottlenose dolphins occur in the GoM 

year-round, seasonal variation in abundance has been reported for this species (e.g., Hubard et al. 2004).  
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There are several records within and near the proposed survey area in the OBIS database; the records within 

the survey area are for August and September (OBIS 2022).   

3.3.2 Atlantic Spotted Dolphin (Stenella frontalis) 

The Atlantic spotted dolphin is distributed in tropical and warm temperate waters of the North 

Atlantic from Brazil to New England and to the coast of Africa (Jefferson et al. 2015).  In the western 

Atlantic, the distribution extends from southern New England, south to the GoM, and the Caribbean to 

Venezuela (Leatherwood et al. 1976; Perrin et al. 1994a; Rice 1998).  There are two forms of Atlantic 

spotted dolphinða large, heavily spotted coastal form that is usually found in shelf waters, and a smaller 

and less-spotted offshore form that occurs in pelagic offshore waters and around oceanic islands (Jefferson 

et al. 2015).   

Atlantic spotted dolphins are common in the GoM (Würsig et al. 2000).  They do not typically occur 

in deep water of the northern GoM, but mainly inhabit shallow waters on the continental shelf inshore of 

the 250-m isobath (Davis et al. 1998, 2002; Fulling et al. 2003; Würsig 2017; Hayes et al. 2022).  Mannocci 

et al. (2015) also showed occurrence of Atlantic spotted dolphins in deeper waters of the GoM.  Numerous 

sightings have been reported in water <100 m deep off the coast of Texas (Würsig 2017; Hayes et al. 2022).  

Although Atlantic spotted dolphins prefer shallow-water habitats, they are not common in nearshore waters 

(Davis et al. 1996).   

In the eastern GoM, Atlantic spotted dolphin is the predominant species in water 20ï180 m deep 

(Griffin and Griffin 2003).  Similarly, Fulling et al. (2003) noted that the Atlantic spotted dolphin was the 

most abundant species sighted during a fall survey in water 20ï200 m deep, with densities ~8x higher in 

the northeast (20.1 dolphins/100 km2) than in the northwestern (2.6 dolphins/100 km2) GoM.  Mullin and 

Fulling (2004) reported a density of 0.05 dolphins/100 km2 in water >200 m deep for the northern GoM.  

Although spotted dolphins occur in the GoM year-round, Griffin and Griffin (2004) noted significant 

seasonal variations in densities of spotted dolphins on the continental shelf.  Griffin and Griffin (2004) 

noted that abundance was lower in nearshore waters during the summer, and that densities were higher 

during the winter.  Würsig et al. (2000) noted these dolphins move inshore in the spring and summer, 

perhaps associated with the arrival of carangid fishes.  In the OBIS database, there are numerous records in 

the northern GoM in water >20 m deep; the closest record to the proposed survey area is located ~70 km to 

the southeast in water <100 m deep (OBIS 2022).   

3.3.3 Pantropical Spotted Dolphin (Stenella attenuata) 

The pantropical spotted dolphin is distributed worldwide in tropical and some subtropical waters, 

between ~40°N and 40°S (Jefferson et al. 2015).  It is one of the most abundant cetaceans and is found in 

coastal, shelf, slope, and deep waters (Perrin 2018a).  In the Northwest Atlantic, it occurs from North 

Carolina to the West Indies and down to the Equator (Würsig et al. 2000).  In the GoM, it is the most 

common species of cetacean in deeper water (Davis and Fargion 1996; Würsig et al. 2000), but only rarely 

occurs over the continental shelf or continental shelf edge (Davis et al. 1998).  Sightings have been made 

throughout the northern GoM, mainly in water >200 m, during systematic surveys during 1996ï2018; one 

sighting was made in water 100ï200 m deep off Florida (Würsig 2017; Hayes et al. 2021).  It was the most 

abundant species during spring surveys in oceanic waters (>200 m) in the northern GoM, with a density of 

24 dolphins/100 km2 (Mullin and Fulling 2004).  It occurs in the GoM year-round (Mullin et al. 2004).  The 

closest record in the OBIS database is ~75 km to the south, in water <100 m deep (OBIS 2022).   
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3.3.4 Spinner Dolphin (Stenella longirostris) 

The spinner dolphin is pantropical in distribution, occurring in tropical and sub-tropical waters 

between 40ºN and 40ºS (Jefferson et al. 2015).  In the western North Atlantic, it occurs from South Carolina 

to Florida, the Caribbean, the GoM, and southward to Venezuela (Würsig et al. 2000).  It is generally 

considered a pelagic species (Perrin 2018b), but can also be found in coastal waters and around oceanic 

islands (Rice 1998).  During systematic surveys of the northern GoM during 1996ï2018, sightings were 

widespread in water deeper than 200 m (Würsig 2017; Hayes et al. 2021).  Almost all sightings in the GoM 

have been made east and southeast of the Mississippi Delta, in areas deeper than 100 m (Würsig et al. 2000; 

Würsig 2017).  Mullin and Fulling (2004) reported a density of 3.15 dolphins/100 km2 in oceanic waters of 

the northern GoM.  There are several sightings in the OBIS database to the south of the proposed survey 

area, in water >200 m deep (OBIS 2022).   

3.3.5 Striped Dolphin (Stenella coeruleoalba) 

The striped dolphin has a cosmopolitan distribution in tropical to warm temperate waters from ~50°N 

to 40°S (Perrin et al. 1994b; Jefferson et al. 2015).  It occurs primarily in pelagic waters, but has been 

observed approaching shore where there is deep water close to the coast (Jefferson et al. 2015; Mannocci 

et al. 2015).  In the Northwest Atlantic, it occurs from Nova Scotia to the GoM and south to Brazil (Würsig 

et al. 2000).  A concentration of striped dolphins is thought to exist in the eastern part of the northern GoM, 

near the DeSoto Canyon just east of the Mississippi Delta (Würsig et al. 2000).  Nonetheless, sightings have 

been made throughout the northern GoM in water >200 m during systematic surveys during 1996ï2018 

(Würsig 2017).  Mullin and Fulling (2004) reported a mean density of 1.71 dolphins/100 km2 for oceanic 

waters of the northern GoM.  In the OBIS database, there is one record south of the survey area in water 

>1000 m deep (OBIS 2022).   

3.3.6 Clymene Dolphin (Stenella clymene) 

The Clymene dolphin only occurs in tropical and subtropical waters of the Atlantic Ocean 

(Jefferson et al. 2015).  It inhabits areas where water depths are 700ï4500 m or deeper (Fertl et al. 2003).  

However, there are a few records in water as shallow as 44 m (Fertl et al. 2003).  In the western Atlantic, it 

occurs from New Jersey to Florida, the Caribbean Sea, the GoM, and south to Venezuela and Brazil 

(Würsig et al. 2000; Fertl et al. 2003).  During systematic surveys of the northern GoM during 1996ï2018, 

sightings were made throughout the northwestern GoM, primarily in deep water beyond the 1000-m 

isobath; no sightings were made in water <100 m deep (Würsig 2017; Hayes et al. 2021).  It is widely 

distributed in the western GoM during spring and the northeast during summer and winter (Würsig et 

al. 2000).  Mullin and Fulling (2004) also noted that this dolphin is primarily sighted in the western GoM 

in the spring, with an estimated density of 4.56 dolphins/100 km2 for oceanic waters of the northern GoM.  

In the OBIS database, there are several records south of the survey area in water >1000 m deep 

(OBIS 2022).   

3.3.7 Rissoôs Dolphin (Grampus griseus) 

Rissoôs dolphin is distributed worldwide in mid-temperate and tropical oceans (Kruse et al. 1999).  

although it shows a preference for mid-temperate waters of the shelf and slope between 30 ̄and 45̄ 

(Jefferson et al. 2014; Hartman 2018).  In the western Atlantic, this species is distributed from 

Newfoundland to Brazil (Kruse et al. 1999).  Sightings have been made throughout the northern GoM 

during systematic surveys during 1996ï2018 (Würsig 2017; Hayes et al. 2021).  It has mainly been sighted 

off Florida and in the western GoM off the coast of Texas, and stranding records also exist for Texas and 
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Florida (Würsig 2017; Würsig et al. 2000).  Several sightings have been reported for water <200 m deep 

off the coast of Texas (Würsig 2017; Hayes et al. 2021).  Mullin et al. (2004) reported sightings for this 

species during all seasons in the northern GoM; spring density was reported as 0.57 dolphins/100 km2 in 

oceanic waters (>200 m) of the GoM (Mullin and Fulling 2004).  In the OBIS database, there are several 

records south of the survey area in water >200 m deep (OBIS 2022).   

3.3.8 Rough-toothed Dolphin (Steno bredanensis) 

The rough-toothed dolphin is distributed worldwide in tropical and subtropical waters 

(Jefferson et al. 2015).  In the western Atlantic, this species occurs between the southeastern U.S. and 

southern Brazil, including the GoM (Jefferson et al. 2015).  Although it is generally seen in deep, oceanic 

water (Davis et al. 1998; Jefferson et al. 2015), it also occurs in continental shelf waters of the GoM 

(Ortega-Ortiz 2002; Fulling et al. 2003).  Sightings have been made throughout the northern GoM in water 

>100 m during systematic surveys of the northern GoM during 1996ï2018 (Würsig 2017; Hayes et 

al. 2021).  The fall density for the outer continental shelf waters (20ï200 m deep) of the northern GoM was 

estimated at 0.5 dolphins/100 km2 (Fulling et al. 2003), whereas that for oceanic waters in spring was 

estimated at 0.26 dolphins/100 km2 (Mullin and Fulling 2004).  Rough-toothed dolphins are thought to 

occur year-round in the GoM (Würsig et al. 2000; Mullin et al. 2004).  Strandings are known for Texas and 

Florida (Würsig et al. 2000).  In the OBIS database, there are several records south of the survey area in 

water >100 m deep (OBIS 2021).   

3.3.9 Fraserôs Dolphin (Lagenodelphis hosei) 

Fraserôs dolphin is a tropical oceanic species generally distributed between 30°N and 30°S that 

generally inhabits deeper, offshore water (Dolar 2018).  It ranges from the GoM to Uruguay in the western 

Atlantic (Rice 1998).  Fraserôs dolphin has been sighted on occasion in the northern GoM (Jefferson and 

Schiro 1997), including in water deeper than 100 m during systematic surveys (Würsig 2017; Hayes et al. 

2021).  A density of 0.19 dolphins/100 km2 was estimated for oceanic waters of the northern GoM (Mullin 

and Fulling 2004).  In the OBIS database, there are no records in shelf waters off Texas (OBIS 2022).   

3.3.10 Killer Whale ( Orcinus orca) 

The killer whale is cosmopolitan and globally abundant; it has been observed in all oceans of the 

world (Ford 2018).  It is very common in temperate waters but also occurs in tropical waters (Heyning and 

Dahlheim 1988).  High densities of this species occur at high latitudes, especially in areas where prey is 

abundant.  The greatest abundance is thought to occur within 800 km of major continents (Mitchell 1975).  

In the Northwest Atlantic, killer whales occur from the polar pack ice to Florida and the GoM (Würsig et al. 

2000).  It is unknown whether killer whales in the GoM are a separate stock or from the North Atlantic 

population (Würsig 2017). 

Killer whales appear to prefer coastal areas, but are also known to occur in deep water (Dahlheim 

and Heyning 1999).  In the GoM, killer whales are occasionally seen, with most sightings occurring in 

waters 200ï2000 m deep southwest of the Mississippi Delta (Würsig 2017; Würsig et al. 2000; Hayes et al. 

2021).  No sightings were reported for water <100 m deep (Würsig 2017).  Mullin and Fulling (2004) 

reported five sightings in the northwestern GoM during the spring and a density of 0.03 animals/100 km2 

for oceanic waters of the northern GoM.  There have also been summer reports of killer whales off Texas 

near the 200-m isobath (Würsig et al. 2000).  In the OBIS database, there are no records in shelf waters off 

Texas (OBIS 2022).   
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3.3.11 Short-finned Pilot Whale (Globicephala macrorhynchus)  

The short-finned pilot whale is found in tropical and warm temperate waters, and the long-finned pilot 

whale (G. melas) is distributed antitropically in cold temperate waters (Olson 2018).  Short-finned pilot whale 

distribution does not generally range south of 40̄S (Jefferson et al. 2015).  In the western North Atlantic, 

short-finned pilot whales occur from Virginia to northern South America, including the Caribbean and GoM 

(Würsig et al. 2000).  The ranges of the two species show little overlap, and only the short-finned pilot whale 

is expected to occur in the GoM (Olson 2018).  The short-finned pilot whale typically occurs in deep water 

at the edge of the continental shelf and over deep submarine canyons (Davis et al. 1998; Mannocci et al. 

2015).   

Short-finned pilot whales are known to strand frequently in the GoM and are likely to occur there 

year-round (Würsig et al. 2000).  In the northern GoM, it is most commonly seen in the central and western 

areas in waters 200ï1000 m deep, i.e., along the continental slope (Würsig 2017; Würsig et al. 2000; Hayes 

et al. 2021).  No sightings were reported for waters <100 m deep (Würsig 2017).  Mullin and Fulling (2004) 

noted that during a spring survey in the northern GoM, short-finned pilot whales were primarily seen west 

of Mobile Bay, AL (~88ºW); they reported a mean density of 0.63 Globicephala spp./100 km2 for oceanic 

waters >200 m deep.  In the OBIS database, there are several records south of the survey area in water 

>200 m deep (OBIS 2022).   

3.3.12 False Killer Whale (Pseudorca crassidens) 

The false killer whale is found worldwide in tropical and temperate waters, generally between 50ºN 

and 50ºS (Odell and McClune 1999).  It is widely distributed, but is not abundant anywhere 

(Carwardine 1995).  It generally inhabits deep, offshore waters, but sometimes is found over the continental 

shelf and occasionally moves into very shallow water (Jefferson et al. 2015; Baird 2018).  It is gregarious 

and forms strong social bonds, as is evident from its propensity to strand en masse (Baird 2018).  In the 

Northwest Atlantic, it occurs from Maryland to the GoM and the Caribbean (Würsig et al. 2000).   

In the GoM, most false killer whales have been seen in the northeastern region (Mullin and Hoggard 

2000; Würsig 2017) in water 200ï2000 m deep (Würsig 2017; Würsig et al. 2000; Hayes et al. 2021).    

During systematic surveys of the northern GoM during 1996ï2001 and 2003ï2004, sightings were 

primarily beyond the 1000-m isobath (Würsig 2017).  Mullin and Fulling (2004) reported a spring density 

of 0.27 whales/100 km2 in the oceanic waters of the northern GoM.  Strandings have also been reported for 

the GoM, with records for Texas, Florida, Louisiana (Würsig et al. 2000).  In the OBIS database, there is 

one record southwest of the survey area in water >200 m deep (OBIS 2022).    

3.3.13 Pgymy Killer Whale (Feresa attenuata) 

The pygmy killer whale has a worldwide distribution in tropical and subtropical waters, generally 

not ranging south of 35̄S (Jefferson et al. 2015).  It is known to inhabit the warm waters of the Indian, 

Pacific, and Atlantic oceans (Jefferson et al. 2015).  In the Northwest Atlantic, it occurs from the Carolinas 

to Texas and the West Indies, and the GoM (Würsig et al. 2000).  It is found in nearshore areas where the 

water is deep and in offshore waters (Jefferson et al. 2015).  Pygmy killer whales are thought to occur in 

the GoM year-round (Würsig et al. 2000).  Sightings have been made throughout the northern region of the 

GoM, in water >200 m during systematic surveys during 1996ï2018 (Würsig 2017; Hayes et al. 2021).  A 

spring density of 0.11 whales/100 km2 has was reported for oceanic waters (>200 m) of the northern GoM 

(Mullin and Fulling 2004).  Strandings have been reported from Florida to Texas, with most strandings 
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occurring in the winter (Würsig et al. 2000).  In the OBIS database, there are several records south of the 

survey area in water >200 m deep (OBIS 2022).    

3.3.14 Melon-headed Whale (Peponocephala electra) 

The melon-headed whale is an oceanic species found worldwide in tropical and subtropical waters 

from ~40̄ N to 35̄ S (Jefferson et al. 2015).  It occurs most often in deep offshore waters and occasionally 

in nearshore areas where the water is deep (Jefferson et al. 2015).  In the western Atlantic, its range extends 

from the GoM to southern Brazil (Rice 1998).  In the GoM, melon-headed whales have  been sighted in the 

northwest from Texas to Mississippi (Würsig et al. 2000; Würsig 2017), typically in waters >200 m deep 

and away from the continental shelf (Mullin et al. 1994; Würsig 2017; Würsig et al. 2000; Hayes et al. 

2021).  No sightings were reported for waters <100 m deep (Würsig 2017).  Mullin and Fulling (2004) 

reported three sightings primarily west of Mobile Bay, AL, during spring surveys, and a density of 

0.91 whales/100 km2 for the northern GoM.  Strandings have been reported for Texas and Louisiana 

(Würsig et al. 2000).  In the OBIS database, there are several records southwest of the survey area in water 

>1000 m deep (OBIS 2022).    

3.4 Sea Turtles 

Five species of sea turtle could occur in the proposed survey area off the coast of Texas in the 

northwestern GoM, including the leatherback, loggerhead, green, hawksbill, and Kempôs ridley sea turtles 

(Valverde and Holzwart 2017).  The leatherback, hawksbill, and Kempôs ridley sea turtles are listed as 

endangered throughout their range, while the Northwest Atlantic DPS of loggerhead sea turtle, North 

Atlantic DPS and South Atlantic DPS of green sea turtle are listed as threatened (Table 3).  These sea turtle 

species are also protected under the InterAmerican Convention (IAC) for the Protection and Conservation 

of Marine Turtles, of which the U.S. is a signatory.  The IAC complies with CITES and prohibits the 

deliberate take or harvesting of sea turtles or their eggs (NOAA 2021a). 

All five sea turtle species nest in the GoM, and all nest along the coast of Texas (Eckert and Eckert 

2019).  Except for Kempôs ridley turtle, these turtle species also nest in the Wider Caribbean Region (WCR; 

Piniak and Eckert 2011).  The vast majority of Kempôs ridley sea turtle nesting occurs in the western GoM, 

particularly in the Rancho Nuevo area in Tamaulipas, Mexico (NMFS and USFWS 2015; Valverde and 

Holzwart 2017).   

3.4.1 Leatherback Sea Turtle (Dermochelys coriacea) 

The leatherback is the most widely distributed sea turtle, occurring from 71°N to 47°S (Eckert et al. 

2012).  During the non-breeding season, it undertakes long-distance migrations between its tropical and 

subtropical nesting grounds, located between 38°N and 34°S, and high-latitude foraging grounds in 

continental shelf and pelagic waters (Eckert et al. 2012).  This migration is the longest of any reptile, up to 

5000 km; the species is known to traverse entire ocean basins, and is mostly oceanic (Valverde and 

Holzwart 2017).  In the western Atlantic Ocean, leatherbacks are known to range from Greenland to 

Argentina, including the GoM.  Juveniles, like adults, are oceanic and likely spend their early years in 

tropical waters until they reach a length of ~100 cm, when they can be found in more temperate waters 

(Eckert et al. 2012).  The North Atlantic population is estimated to range from 34,000 to 94,000 adults 

(Turtle Expert Working Group 2007). 
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TABLE 3.  The habitat, occurrence, and conservation status of sea turtles that could occur in or near the 
proposed project area in the Northwestern Gulf of Mexico. 

Species Habitat 

Occurrence  

in Survey 

Area 

US 

ESA1 IUCN2 

 

CITES3 

Leatherback sea turtle Beaches (nesting females); oceanic 

(juveniles and foraging adults) 
Uncommon E VU I 

Loggerhead sea turtle 

Northwest Atlantic DPS 

Beaches (nesting females); 

coastal/oceanic (juveniles); coastal 

(foraging adults); oceanic (migration) 

Common T VU I 

Green sea turtle 

North Atlantic DPS 

Beaches (nesting females); oceanic 

(juveniles and migrating adults); 

coastal (foraging adults) 

Uncommon T E I 

Green sea turtle 

South Atlantic DPS 

Beaches (nesting females); oceanic 

(juveniles and migrating adults); 

coastal (foraging adults) 

Rare T E I 

Hawksbill sea turtle 
Beaches (nesting females); 

coastal/oceanic (juveniles); coastal 

(foraging adults) 

Rare E CR I 

Kempôs ridley sea turtle 
Beaches (nesting females); 

coastal/oceanic (juveniles); coastal 

(adults) 

Common E CR I 

1 U.S. Endangered Species Act: E = Endangered, T = Threatened. 
2 International Union for the Conservation of Nature Red List of Threatened Species, version 2022-2: CR = critically 

endangered, E = endangered, VU = vulnerable. 
3 Convention on International Trade in Endangered Species: Appendix I, species that are the most endangered and 

are considered threatened with extinction. 

 

Nesting by leatherbacks in the GoM is generally less frequent than that of other sea turtle species 

(Piniak and Eckert 2011), but some nests occur along the coasts of Alabama, Florida, and Mexico, with 

occasional nesting in southern Texas (Valverde and Holzwart 2017; Eckert and Eckert 2019; SWOT 2022).  

The nesting season for the leatherback sea turtle on southeastern Florida coast is March through June 

(Stewart and Johnson 2006 in Valverde and Holzwart 2017).  Leatherback sea turtles satellite tagged at 

Panama nesting beaches traveled through the Yucatán Channel into the GoM where they spent most of their 

time foraging primarily at three locationsðthe northeastern GoM from Louisiana to Florida, off 

southwestern Florida, and the eastern side of Campeche Bay, Mexico; there were no foraging hotspots 

identified within the proposed survey area (Aleksa et al. 2018).  Leatherbacks in that study were tracked in 

the GoM during all months of the year; one turtle traveled near the proposed survey area in the coastal 

waters of Texas (Aleksa et al. 2018).  Based on telemetry data compiled by State of the World Sea Turtles 

(SWOT 2022), leatherback turtle records were reported for waters off Louisiana, but not Texas.  In the 

OBIS database, there is one record near the 20-m isobath southeast of the proposed project area for August, 

and another record in shallow water <20 m deep off southern Texas (OBIS 2022).  Most other records are 

for deep offshore waters in depths >1000 m (OBIS 2022).   

3.4.2 Loggerhead Sea Turtle (Caretta caretta) 

The loggerhead sea turtle is widely distributed, occurring in tropical, subtropical, and temperate 

waters of the Atlantic, Pacific, and Indian oceans (Valverde and Holzwart 2017).  Adults generally forage 

in coastal and shelf waters but can pass through oceanic waters during migrations.  In 2011, the species was 
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divided into nine DPSs globally for ESA-listing purposes (NMFS 2011), with the Northwest Atlantic Ocean 

DPS occurring in the proposed survey area.  Loggerhead sea turtles are the most abundant sea turtle species 

in the GoM (Valverde and Holzwart 2017).  The Northwest Atlantic Ocean DPS was estimated to consist 

of a minimum of 30,096 adult females, with most of these off peninsular Florida and perhaps a few thousand 

in the rest of the GoM and WCR (Richards et al. 2011). 

In contrast to other sea turtle species, the loggerhead nests not only in tropical waters but also in 

temperate waters.  Loggerhead nests have been recorded in the Atlantic as far north as New Jersey and as 

far south as southern Brazil (Witherington et al. 2019).  Florida has the largest number of nesting 

loggerheads in the western Atlantic, with other major nesting areas on the eastern Yucatán Peninsula, 

Mexico, and in Brazil (Valverde and Holzwart 2017).  Additional nesting occurs throughout the remainder 

of the southeastern U.S. from Georgia to North Carolina, the GoM, and WCR (Piniak and Eckert 2011; 

Valverde and Holzwart 2017; SWOT 2022).  In the GoM, nesting occurs along the coasts of Texas 

(including near the proposed survey area), Louisiana, Mississippi, Alabama, and Florida, as well as Mexico 

(Eckert and Eckert 2019; SWOT 2022).  The nesting season for the Northwest Atlantic loggerhead DPS is 

from April through September (NMFS and USFWS 2008). 

Post-nesting adult female loggerheads satellite-tagged in the GoM were found to forage near the 

proposed survey area off the coast of Texas, but most foraging occurred east of Texas (Hart et al. 2014, 

2018).  Post-nesting movements by loggerheads that were tagged on beaches of western Florida started by 

mid-August, and the turtles reached their foraging grounds in the northern and southern GoM by 

mid-October; none of those turtles were recorded in Texas, but records were made off Louisiana, 

Mississippi, and Alabama (Girard et al. 2009).  Based on telemetry data compiled by SWOT (2022), 

loggerhead records were reported for waters off Texas, as well as in the rest of the northern GoM.  Dispersal 

modeling by Putman et al. (2019) indicates that hatchlings could also occur in the proposed survey area, 

but the greatest concentrations are expected to occur in the eastern GoM.  There are numerous loggerhead 

sea turtle records in the OBIS database for water <20 m deep in the northern GoM, including near but not 

within the proposed survey area; two of those records are for September and October (OBIS 2022).   

3.4.3 Green Sea Turtle (Chelonia mydas) 

The green sea turtle is the largest of the hard-shelled turtles, exceeded in size only by the leatherback 

(Valverde and Holzwart 2017).  Green sea turtles are widely distributed in tropical and subtropical waters, 

spending most of their lives in coastal foraging areas (Seminoff et al. 2015).  Nesting occurs in more than 

80 countries worldwide (Valverde and Holzwart 2017).  Oceanic waters are used by juveniles and migrating 

adults, and sometimes for foraging by adults (see Putman et al. 2019).  In 2016, the species was divided 

into 11 DPSs globally for ESA-listing purposes (NMFS 2016a).  Most green sea turtles near the proposed 

study area belong to the North Atlantic DPS, although some individuals could be from the South Atlantic 

DPS.  For example, Foley et al. (2007) found that 4% of green turtles in the GoM were not from U.S., 

Mexican, or Costa Rican rookies; thus, it is likely that these turtles originated from the South Atlantic DPS.  

It is estimated that 108,761 to 150,521 females nest annually worldwide (NMFS and USFWS 2007).    

Green sea turtles nest throughout the GoM and WCR from May through September (Valverde and 

Holzwart 2017).  The largest nesting colony is on Tortuguero Beach in Costa Rica, with >100,000 nests 

annually (Piniak and Eckert 2011).  Other major nesting beaches in the Atlantic with >500 nesting attempts 

annually are broadly distributed elsewhere in Costa Rica and in French Guiana, Mexico, Suriname, and the 

U.S. (mainly Florida), as well as islands off Venezuela and Cuba.  In the GoM, major nesting beaches are 

located in Mexico, but nesting has also been reported along the coasts of southern Texas, Alabama, and 

Florida (Valverde and Holzwart 2017; Eckert and Eckert 2019; SWOT 2022).  Cuevas et al. (2012) 
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identified the Florida Keys as an important foraging habitat for this species, with 22% of turtles tagged off 

the Yucatán Peninsula migrating there.  Based on telemetry data compiled by SWOT (2022), green turtles 

were reported for waters off Texas, as well as in the rest of the northern GoM.  Dispersal modeling by 

Putman et al. (2019) indicates that hatchlings could occur throughout the GoM, including the proposed 

survey area.  There is one OBIS record in the northern GoM which is located near the 20-m isobath more 

than 50 km southeast of the proposed survey area; this record is for February (OBIS 2022).   

Critical habitat for the Northwest Atlantic Ocean DPS of loggerhead sea turtle was finalized in 2014 

(NMFS 2014).  A total of 38 marine areas were designated as critical habitat for this loggerhead DPS.  

Sargassum critical habitat occurs throughout the proposed survey area (Fig. 1).  Sargassum algae provides 

essential foraging and shelter habitat for loggerheads, particularly post-hatchlings and juveniles.   

3.4.4 Hawksbill Sea Turtle (Eretmochelys imbricata) 

Hawksbill sea turtles are the most tropical of all sea turtles, ranging throughout tropical and 

subtropical regions of Northwest Atlantic Ocean and WCR (Valverde and Holzwart 2017).  Hawksbill sea 

turtles nest at low densities throughout the southern GoM and WCR (Piniak and Eckert 2011).  It is 

estimated that  3626 to 6108 female turtles nest throughout the North Atlantic annually (NMFS and USFWS 

2013).  In the GoM, nesting occurs predominantly along the Yucatán Peninsula (the most important nesting 

area in the Atlantic), with fewer nests along other regions of the Mexican coast and Florida, with infrequent 

nesting also in southern Texas (Valverde and Holzwart 2017;  Eckert and Eckert 2019).  The hawksbill sea 

turtle nesting season in the Yucatán Peninsula is AprilïSeptember (Cuevas et al. 2010).  Stranding data 

from Texas and Florida in the GoM suggest that hatchlings from this area are transported by the current 

through the Yucatán Channel and throughout the GoM (Valverde and Holzwart 2017).  Juveniles return to 

coastal waters when ~20 cm in length, and adults are often found foraging around coral reefs (Valverde and 

Holzwart 2017).  Based on telemetry data compiled by SWOT (2022), hawksbill turtles were only reported 

for the southern GoM.  There are no records near the proposed survey area, but sightings have been made 

in deep water off southern Texas (OBIS 2020).   

3.4.5 Kempôs Ridley Sea Turtle (Lepidochelys kempii) 

Kempôs ridley sea turtle is the smallest and least abundant of the sea turtle species and has the most 

restricted distribution (Valverde and Holzwart 2017).  It occurs only in the GoM and along the Atlantic 

coast of North America.  Oceanic-phase juveniles can be carried by the current as far north as Nova Scotia, 

Canada, whereas adults are primarily found in coastal waters of the GoM (Valverde and Holzwart 2017; 

Putman et al. 2019).  After the oceanic-phase, juveniles enter neritic habitats (Seney and Landry 2011).  It 

is estimated that there are 7000 to 8000 breeding females in the population (Crowder and Heppell 2011).   

The primary Kempôs ridley nesting beaches are in Mexico along the Tamaulipas coast; only three of 

these sites have >1000 nesting attempts per year, the largest of which is Rancho Nuevo (Piniak and Eckert 

2011).  In the northern GoM, there are some nests along the Florida coast, with fewer than 25 nesting 

attempts per year, and on the Texas coast, primarily at Padre Island National Seashore, with a few hundred 

nesting attempts annually (Piniak and Eckert 2011; Shaver and Caillouet 1998; NMFS, USFWS, and 

SEMARNAT 2011; Shaver et al. 2016; Eckert and Eckert 2019; SWOT 2022).  Nesting has also been 

reported for the shoreline closest to the proposed survey area (Seney and Landry 2008; NMFS, USFWS, 

and SEMARNAT 2011; Shaver et al. 2016; Eckert and Eckert 2019), with fewer than 10 nests annually.  

The nesting season in the GoM is AprilïJuly (Valverde and Holzwart 2017). 

Satellite-tagged adult female Kempôs ridley sea turtles from Padre Island National Seashore and 

Rancho Nuevo showed post-nesting movements to foraging sites along the coast of the northern GoM, with 
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turtles spending most of their time foraging off Louisiana, but also in nearshore waters off Texas (Shaver 

et al. 2013).  Foraging sites were found in water less than 26 m deep, averaging 33.2 km from shore (Shaver 

et al. 2013).  Similarly, Seney and Landry (2008, 2011) noted that during the nesting season, adult female 

turtles tagged at Texas beaches typically stayed in nearshore waters of Texas, with core areas of activity 

located within and near the proposed survey area; post-nesting turtles also spent time within and near the 

proposed survey area during summer, but mainly foraged on the shelf off Louisiana.  Tagged juveniles 

showed a preference for tidal passes, bays, coastal lakes, and waters nearshore, in water <5 m deep, 

particularly during the warmer months of MayïOctober (Seney and Landry 2008; Valverde and Holzwart 

2017); they typically did not occur in the proposed survey area.  Several of the tracked adult turtles nested 

multiple times on the coast of Texas in one season (Seney and Landry 2008).  Hart et al. (2018) also found 

that post-nesting adult females satellite-tagged in the GoM foraged near the proposed survey area off the 

coast of Texas, as well as most coastal waters along the northern and eastern GoM.  Based on telemetry 

data compiled by SWOT (2022), Kempôs ridley turtle locations were reported along the entire northern 

coast of the GoM, including Texas.  Dispersal modeling by Putman et al. (2019) indicates that hatchlings 

could also occur in the proposed survey areas.  There are numerous records of Kempôs ridley turtles for the 

proposed survey area (OBIS 2022).   

3.5 Marine-associated Birds 

One ESA-listed seabird species could occur in or near the project area ð the threatened piping 

plover occurs along the coast of the northern GoM (Table 4).  

3.5.1 Piping Plover (Charadrius melodus) 

The piping plover breeds on coastal beaches from Newfoundland to North Carolina during 

MarchïAugust and it winters along the Atlantic Coast from North Carolina south, along the Gulf Coast, 

and in the Caribbean (USFWS 1996).  Its marine nesting habitat consists of sandy beaches, sandflats, and 

barrier islands (Birdlife International 2022).  Wintering populations in the Gulf States were estimated at 

2744 individuals in 2006, with 2090 of those wintering along the coast of Texas (Burger 2017).  Feeding 

areas include intertidal portions of barrier beaches, mudflats, sandflats, and shorelines of coastal ponds, 

lagoons, or salt marshes (Birdlife International 2022).  Revised critical habitat has been designated along 

the western and northern GoM, including along the coast of Texas in 2009; it includes intertidal sand 

beaches and sand flats or mud flats (between the mean lower low water line and annual high tide) with 

sparse emergent plants for feeding (USFWS 2009).  The closest critical habitat is located along the shore 

of Galveston Island (TX-34; USFWS 2009).  

TABLE 4.  The habitat, occurrence, regional population sizes, and conservation status of protected 
marine-associated birds that could occur in or near the proposed project area off Texas, Northwestern Gulf 
of Mexico. 

 Species 

Occurrence in 

Study Area1 

 

U.S. ESA2 

 

IUCN3 CITES4 

Piping Plover Nearshore T NT NL 

NL = Not Listed. 1 Occurrence based on available data and professional opinion. 2 U.S. Endangered Species Act; T 
= Threatened. 3 International Union for the Conservation of Nature Red List of Threatened Species, version 2022-2: 
NT = near threatened. 4 Convention on International Trade in Endangered Species. 
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3.6 Fish and Marine Invertebrates, Essential Fish Habitat, and Habitat Areas of 

Particular Concern 

3.6.1 Fish Species of Conservation Concern 

There are three fish species listed as threatened under the ESA that could potentially occur in the 

proposed survey area, including the giant manta ray, oceanic whitetip shark, and Nassau grouper (Table 5).  

The endangered smalltooth sawfish (Pristis pectinate) is only expected to occur in the eastern GoM and is 

not considered further.  Although the scalloped hammerhead shark (Sphyrna lewini) also occurs within the 

survey area, the Northwest Atlantic and Gulf of Mexico DPS is not listed under the ESA (NOAA 2014).  

Thus, these two species are not discussed further.  There are no ESA-listed invertebrates species that could 

occur within the survey area.  However, the queen conch (Strombus gigas) is proposed for listing as 

threatened under the ESA, but it is unlikely to occur in the survey area.  Off the coast of Texas, it is only 

known to occur in Flower Garden Banks National Marine Sanctuary (Horn et al. 2021).   

3.6.1.1 Giant Manta Ray (Manta birostris) 

The giant manta ray is a migratory species found in offshore, oceanic, and occasionally estuarine 

waters in tropical, subtropical, and temperate regions.  It is a long-lived species with a low reproductive 

rate, generally producing a single pup every two to three years.  The giant manta ray filter feeds on 

planktonic organisms, and often migrates to productive areas such as areas of upwelling or seamounts. 

While feeding, it is often found in the top 10 m of the water column, but tagging studies have recorded this 

species making dives of 200 to 450 m, and they are capable of diving to 1000 m (NOAA 2023a). 

3.6.1.2 Oceanic Whitetip Shark (Carcharhinus longimanus) 

The oceanic whitetip shark is a highly migratory species found in oceanic waters of tropical and 

subtropical regions.  It can live for at least 25 years.  Females reach maturity at six to nine years, and 

produce a litter of pups biennially.  The oceanic whitetip shark is a top predator, and primarily feeds on fish 

and squid, although it will opportunistically feed on a wide variety of animals.  Although it can occupy 

areas of deep open ocean, it primarily occurs in the top 200 m of the water column (NOAA 2023b). 

3.6.1.3 Nassau Grouper (Epinephelus striatus) 

The Nassau grouperôs range includes Bermuda, Florida, the Bahamas, and the Caribbean.  Although 

it has been document in the southern GoM, it is considered rare or transient off Texas (NOAA 2016).  One 

sighting has also been made 180 km southeast of Galveston in the Flower Garden Banks National Marine 

Sanctuary (NOAA 2016).  Nassau groupers are most common at depths less than 100 m but are occasionally 

found at deeper depths.  Nassau grouper are usually found near high-relief coral reefs or rocky substrate.  

They are solitary fish except when they congregate to spawn in very large numbers (NOAA 2016). 

 

TABLE 5.  The habitat, occurrence, and conservation status of marine fish species of conservation concern 
that could occur in or near the proposed project area in the Northwestern Gulf of Mexico. 

Species Habitat1 Occurrence2 US ESA3 IUCN4 CITES5 

Giant Manta Ray Coastal, pelagic, migratory; deep-diving Possible T EN II 

Oceanic Whitetip Shark Pelagic, open ocean, migratory Possible T CR II 

Nassau Grouper Reef structures <130 m Unlikely T CR NL 

NL = Not Listed. 1 Froese and Pauly (2022). 2 Occurrence in study area. 3 U.S. Endangered Species Act; T = Threatened. 4 

International Union for the Conservation of Nature Red List of Threatened Species, version 2022-2: CR = critically endangered, 
EN = endangered. 5 Convention on International Trade in Endangered Species of Wild Fauna and Flora:Appendix II = not 
necessarily now threatened with extinction but may become so unless trade is closely controlled.  
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3.6.2 Essential Fish Habitat 

Under the 1976 Magnuson Fisheries Conservation and Management Act (renamed Magnuson 

Stevens Fisheries Conservation and Management Act in 1996), Essential Fish Habitat (EFH) is defined as 

ñthose waters and substrate necessary to fish for spawning, breeding, feeding, or growth to maturityò.  

ñWatersò include aquatic areas and their associated physical, chemical, and biological properties that are 

used by fish.  ñSubstrateò includes sediment, hard bottom, structures underlying the waters, and associated 

biological communities (NOAA 2002).  The Magnuson Stevens Fishery Conservation and Management 

Act (16 U.S.C.§1801ï1882) established Regional Fishery Management Councils and mandated that Fishery 

Management Plans (FMPs) be developed to manage exploited fish and invertebrate species responsibly in 

federal waters of the U.S.  When Congress reauthorized the act in 1996 as the Sustainable Fisheries Act, 

several reforms and changes were made.  One change was to charge NMFS with designating and conserving 

EFH for species managed under existing FMPs.   

The Gulf of Mexico fishery management council (GMFMC) is responsible for the management of 

fishery resources, including designation of EFH, in federal waters of the survey area.  Highly migratory 

species (HMS) that occur in the proposed survey area, such as sharks, swordfish, billfish, and tunas, are 

managed by NOAA Fisheries under the Atlantic HMS FMP.  FMPs for the GoM have been developed for 

Coastal Migratory Pelagics (such as mackerel and cobia), reef fish, coral, red drum, spiny lobster, stone 

crab, and shrimp (GMFMC 2022).    

EFH has been designated in the GoM for several species, and overlaps with the survey area for 

Coastal Migratory Pelagics/Reef Fish/Shrimp (Fig. 2), as well as Atlantic Highly-Mobile Species.  The 

species and life stages associated with the Atlantic Highly-Mobile Species are described in Table 6; those 

for Coastal Migratory Pelagics/Reef Fish/Shrimp are shown in Table 7.   

 

 

TABLE 6.  Marine species associated with the Atlantic Highly-Mobile Essential Fish Habitat. 

Species Life Stages 

Bull Shark Juvenile/Adult 

Spinner Shark Juvenile/Adult, Neonate 

Lemon Shark Neonate 

Scalloped Hammerhead Shark Neonate 

Blacktip Shark (Gulf of Mexico Stock) Juvenile/Adult, Neonate 

Blacknose Shark (Gulf of Mexico Stock) Juvenile/Adult 

Atlantic Sharpnose Shark (Gulf of Mexico Stock) Juvenile/Adult, Neonate 

Bonnethead Shark (Gulf of Mexico Stock) Adult, Juvenile, Neonate 

Finetooth Shark All 

 



 3.0.  Affected Environment 

Draft Environmental Assessment GoM - DOE/EA-2191D        Page 25  

 
 

FIGURE 2.  Essential Fish Habitat in the northern Gulf of Mexico (Data Source:  NOAA 2021b).  Not shown 
is EFH for Atlantic Highly-Mobile Species, as it overlaps with the Coastal Migratory Pelagics/Reef 
fish/Shrimp EFH.  

 

 

3.6.3 Habitat Areas of Particular Concern 

Habitat Areas of Particular Concern (HAPCs) are a subset of EFH that provide important ecological 

functions, are especially vulnerable to degradation, or include habitat that is rare (GMFMC 2020).  HAPCs 

are designated by Fishery Management Councils.  Although there are several HAPCs, including Coral 

HAPCs, in the northern GoM none are near the proposed survey area (NCEI 2022a; Fig. 3).  The closest 

HAPC to the survey area is Stetson Bank (a Coral HAPC) which is located ~110 km southeast (Fig. 3).   

3.7 Fisheries 

Commercial and recreational fisheries data are collected by NMFS, including species, gear type and 

landings mass and value, all of which are reported by state of landing (NOAA 2022n).   
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TABLE 7.  Marine species and life stages associated with the Coastal Migratory Pelagics/Reef Fish/Shrimp 

Essential Fish Habitat in Ecoregions 3,4, and 5 in the northern Gulf of Mexico. 

 
 

 

3.7.1 Commercial Fisheries 

 Fisheries data from 2021 for the waters off Texas are shown in Table 8.  In total, over 35,000 metric 

tons were landed with a worth >$237 million.  The greatest proportion of commercial fishery catches 

consisted of northern brown and white shrimp, with a total of 80% of landings by weight and 75% of 

landings by worth; the next greatest landing was eastern oyster, followed by blue crab and red snapper.  

Numerous other fish and invertebrate species were also landed.  Types of fishing gear used in the Northern 

GoM Marine Ecoregion mainly consists of purse seining, followed by bottom trawling; longlines and 

gillnets, and pelagic trawling also occurs (SeaAroundUs 2106).   

3.7.2 Recreational Fisheries 

 In 2021, marine recreational fishers in the territorial waters of the U.S. GoM caught nearly 87 million 

fish; the greatest proportion were drums (20%), followed by snapper (12%), porgies (10%), and jacks (10%) 

(NOAA 2023d).  The catches were taken during nearly 20 million trips; the majority of the trips (68%) in the 

territorial waters of the U.S. GoM occurred from shore, with the most trips (including charter and 

private/rental boats) occurring during MayïJune (~25% of trips), followed by JulyïAugust (20%), and 

SeptemberïOctober (12%) (NOAA 2023d).   

 

Common Name
1

Species Eggs Larvae Post-LarvaeEarly Juveniles Late Juveniles Adults

Spawning 

Adults

Almaco jack Seriola rivoliana Ṋ Ṋ Ṋ 6.7-16.8 6.7-16.8 21-179 Ṋ

Brown shrimp Penaeus aztecus 18-110 0-82 <1 <1 1-18 (Sub-adults) 14-110 18-110

Cobia Rachycentron canadum <1 3-300 11-53 5-300 1-70 1-70 1-70

Gag Mycteroperca microlepis 13-100 50-120

Goldface tilefish Caulolatilus chrysops 237-345

Goliath grouper Epinephelus itajara 36-46 36-46 0.5 0-5 0-95 36-46

Gray snapper Lutjanus griseus 0-180 0-180

Gray triggerfish Balistes capriscus 10-100 Ṋ Ṋ Ṋ 10-100 10-100 10-100

Greater amberjack Seriola dumerili Ṋ offshore offshore near&offshore near&offshore 5-187 offshore

King mackerel Scomberomorus cavalla 35-180 35-180 Җф nearshore 0-200 35-180

Lane snapper Lutjanus synagris 4-132 0-50 0-50 0-24 0-24 4-132 30-70

Lesser amberjack Seriola fasciata Ṋ Ṋ Ṋ 55-348 55-348 55-348 55-348

Pink shrimp Penaeus duorarum 9-48 1-50 1-50 0-3 1-65 (Sub-adults) 1-110 9-48

Red drum Sciaenops ocellatus 20-30 0-3 0-5 1-70 40-70

Red snapper Lutjanus campechanus 18-126 18-126 18-126 17-183 18-55 7-146 18-126

Royal red shrimp Pleoticus robustus 250-550 250-550 250-550 250-550 250-550 140-730 250-550

Spanish mackerel Scomberomorus maculatus <50 9-84 9-84 2-9 2-50 3-75 <50

Spiny lobster Panulirus argus 1-100

Vermilion snapper Rhomboplites aurorubens 18-100 30-40 30-40 18-100 18-100 18-100 18-100

Warsaw grouper Epinephelus nigritus 40-525 40-525 40-525 20-30 20-30 40-525 40-525

Wenchman Pristopomoides aquilonaris 80-200 80-200 80-200 19-481 19-481 19-481 80-200

White shrimp Penaeus setiferus 9-34 0-82 <1 <1 1-30 (Sub-adults) <27 9-34

Yellowedge grouper Hyporthodus flavolimbatus 35-370 35-370 35-370 9-110 9-110 35-370 35-370

Yellowmouth grouperMycteroperca interstitialis 20-189 20-189 20-189 20-189 20-189
1 Species in Ecoregions 3, 4, and 5 (includes waters off Texas, Louisiana, Mississippi, and western Alabama) for Nearshore and/or Offshore Habitat Zones.

Source: https://portal.gulfcouncil.org/EFHreview.html

Depth Range (m) of Various Lifestages
2

2 Lifestages of species expected to be encountered in the survey area in water <20 m deep are highlighted in gray.  Depth ranges shown when available; Ṋ indicates that the 

lifestage is present.  Blanks mean that lifestage is not expected to occur in Ecoregions 3, 4, and 5.  
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FIGURE 3.  Habitat Areas of Particular Concern (HAPC) in the northwestern Gulf of Mexico (Data source:  
NOAA 2019a). 

 

 

 

In 2015, there were more than 1 million recreational fishing trips in marine waters of Texas; most 

occurred in bays, but there were a total of 33,833 recreational trips in Texas territorial seas (BOEM 2017).  

Texas landings in 2015 totaled 1.7 million fish, including spotted seatrout (48%), red drum (14%), Atlantic 

croaker (13%), black drum (7%), sand seatrout (6%), southern flounder (5%), sheepshead (3%), red snapper 

(3%), and king mackerel (1%) (BOEM 2017).   

 


